Transformation of astrocytes in transgenic mice expressing SV40 T antigen under the transcriptional control of the glial fibrillary acidic protein promoter.
There are many animal models of glioma, but few that represent the biology of low-grade tumors and allow the study of the genetic mechanisms of glial oncogenesis. We report the in vivo transformation of astrocytic cells in transgenic mice by the SV40 T antigen under the control of the 5'-flanking sequence of the murine glial fibrillary acidic protein (GFAP) gene. High levels of T antigen expression were detectable in a tissue distribution that mirrored the normal expression of GFAP. This was associated with a consistent phenotype in the founder mice. Diffuse proliferation occurred in cells of the periventricular subependymal zone with diffuse invasion into the brain parenchyma, leading to death by 19-30 days postnatally. Transformed cells exhibited secondary structuring, a typical histopathological feature of human astrocytomas. Early passage cultures of these cells expressed GFAP in vitro and were transformed on the basis of tumor formation after transplantation into nude mice. These results demonstrate the susceptibility of periventricular astrocytic cells in the immature brain to malignant transformation. Furthermore, this study demonstrates the potential of the transgenic approach for the in vivo determination of genetic events involved in astrocyte transformation and for the development of novel models of astrocytoma.